There are five species of Acacesia which range collectively from southern North America to Argentina. Two are previously known members of the genus, A. cornigera Petrunkevitch and A. hamata (Hentz) . Three of these are new species: A. villalobosi and A. yacuiensis, from southern Brazil, and A. benigna from Bolivia and Peru.
Acacesia is a genus of orb-weaving spiders common and endemic to the Americas, proposed by Simon in 1892. Hentz named the type species Epeira foliata in 1847. The genus contained the single species A. hamata until Petrunkevitch (1925) described A. cornigera. Subsequently published names, illustrations, and descriptions of new species of Acacesia have turned out to be synonyms of the two extant species (Chamberlin and Ivie 1936, Badcock 1932) . Levi (1976) redescribed A. hamata in a revision of Nearctic orb weaver genera, mentioning the Neotropical A. cornigera in passing. He hypothesized at the time that "there are three or four additional species of Acacesia, all Neotropical and all similar in appearance." The specimens I have examined for the current taxonomic revision corroborate this statement, and I expand the genus to include three new South American species. This study represents an addition to Levi's ongoing project of revising Neotropical orb weavers.
I here report the results of my taxonomic project for which I examined and illustrated over 350 museum specimens. I describe factors I considered in delimiting new species such as their Harvard College, Harvard University, Cambridge, MA 02138 current address: Department o f Entomology, Comstock Hall, Cornell University, Ithaca, NY 14853 Manuscript received 7 July 1993. Psyche [vol. 101 morphological characters, especially the significant differences in their genitalia, and their geographic distribution.
MATERIALS AND METHODS
Most available specimens had been identified only to genus, excepting those members of the two species known when this research commenced in 1989: A. hamata and A. cornigera. The spiders were preserved in 80% ethanol; some were over fifty years old, so that original color patterns were faded and body parts had darkened with age. They were examined using an American Optical dissecting microscope, on low power (8.4X magnification) and medium power (48X magnification). Descriptions and measurements were made following H. W. Levi's suggested guidelines: the color and patterning of the abdomen were noted, along with the shape of the cephalic region, relative distance between eyes, presence of leg macrosetae, etc. The entire thickness of the animal was measured to determine carapace height. When possible the overall length of ten males and ten females of each species was measured, to give some idea of size variation among the species. In addition, in a male and female of each species, the articles of the first leg were measured, and the patella-tibia length of the other legs. Due to the great natural variation within populations, which renders leg length an uninformative character, other specimens were not similarly measured.
Collecting localities were recorded in the computer program Filemaker 11, then organized by country, latitude, and longitude. In many cases gazetteers were consulted to provide latitude and longitude when only place names had been indicated. These locations were used to create dot maps on outlines of the North and South American continents to indicate the range of the species.
For each species the genitalia and dorsal pattern were drawn. In males the left palpus was removed and drawn in mesa1 view, then turned so that the paracymbium could be illustrated. In females the epigynum was drawn in ventral and posterior (up-turned) view. In some cases drawings of the dorsal pattern were composites of several specimens to take individual variations into account.
New species were identified on the basis of genitalic and dorsalpattern differences. Further specimens were compared with draw-ings of the holotypes, and double-checked by H. W. Levi before locality information was recorded.
I added three new species, Acacesia villalobosi, A. yacuiensis, and A. benigna, to the two previously known members of the genus, A. cornigera Petrunkevitch and A. hamata (Hentz) . The new species were collected solely on the South American continent, whereas A. hamata and A. cornigera range further north along the isthmus of Panama and into North America.
In 1892 Simon split up the huge genus Epeira (the name previously used by Hentz) into a number of genera including Acacesia. To single out individual species I relied upon differences in genitalia. Levi (1976) had noted in his diagnosis "In Acacesia alone among related genera the paracymbium is modified, and not simply hook-shaped". The paracymbium ornaments the posterior edge of the base of the cymbium which surrounds the palpus (P in Figs. 8, 16) . I used the evidence of variations of the paracymbium to separate males of three new species: A. yacuiensis, A. villalobosi, and A. benigna. Otherwise, the males of the genus showed marked uniformity in the design of the palpus itself. The main obvious differences were in the shape and proportions of the median apophysis, the large structure (two-pronged in this genus; M in Fig. 1 ) that may grasp the scape of the epigynum in maneuvering the male's sperm-transferring embolus into contact with the females' sperm duct (Foelix 1982 ).
An examination of the mapped location of specimens demonstrates the overlap of the various species of the genus, for the most part sympatric. It is possible that strong genitalic (and likely unknown behavioral) differences have maintained reproductive isolation allowing for sympatric speciation, despite the notable homogeneity of dorsal pattern and body form. None of the species were abundant within the lower Amazon basin area; topographic maps indicate a bare region in the watershed. It is possible either that the habitat is different from that usually frequented by the genus, perhaps due to its lower elevation or higher annual rainfall, Psyche [vo~. 101 or that the topography and vegetation of the region effectively bars collectors from entering. More information about the ecology of collection sites would help to clarify this situation. Preference for certain collection sites certainly has affected the geographic data for other members of the genus. A. villalobosi is a case in point: most of the specimens were collected within a short distance of two major Brazilian cities, $20 Paulo and Porto Alegre. This suggests that collectors restricted their efforts to the most accessible regions. The relative paucity of specimens also makes it difficult to make any generalizations about the range of this species. The situation is similar for A. yacuiensis and A. benigna. A more complete biogeographic picture of Acacesia awaits further fieldwork, especially in those regions which appear devoid of specimens.
Acacesia Simon
Acacesia Simon, 1892: 795. Type species by original designation and monotypy Epeira foliata Hentz (= E. hamata Hentz). The name is feminine (Levi 1976: 374) . Description (see also Levi, 1976) . Dorsum marked with a dagger shape, which is outlined in black and surrounded by a triangular folium. Parallel rows of orange-brown dots extend posteriorly on either side of the dagger (Fig. 6 ). Depending on state of preservation and regional or intraspecific variation, branching pattern may appear extending from the tip of the dagger, often terminating in a straight line. Other variations: presence of dark gray shoulder patches and coloration within and outside folium. These variations do not appear marked enough to allow for distinguishing species, although familiarity with specimens may reveal a gestalt that is clear at least to the researcher.
Width of cephalothorax directly behind the posterior lateral eyes less than or equal to one-half the width of the carapace at its widest part (Figs. 6, 11, 14, 19, 22, 25, 30) . Males with macroseta on the fourth coxa and trochanter, and one prominent spur, surrounded by shorter and thinner macrosetae, on the swollen second tibia. One macroseta on the palpal patella. First coxa laterally elongated forming a hook on the outside corner. Male palpus with bifurcate median apophysis (M in Fig. 1) ; length of the tines of this apophysis vary according to species, as does the shape of the hinge where the apophysis connects to the palpus. Embolus resem-bling a bird's head with a curved and pointed beak, covered by a transparent lamella (E in Fig. 1 ). Paracymbium varies interspecifically in size and shape (Figs. 8, 16, 21, 27, 33) . As with the paracymbia, the sclerotized edges of the lateral plates of the underside of the female epigynum show great interspecific variation and range of complexity. Scape of the epigynum always extends posteriorly from the base (Fig. 4) .
Only the natural history of A. hamata is known in any detail, as the other species were identified solely from preserved museum specimens. Thus natural history is unavailable for the individual species diagnoses that follow. Due to the overall similarity of dorsal pattern within the genus, only striking interspecific variation is noted in the species diagnoses.
Diagnosis. Hentz's description of Epeira foliata (1847: 475) serves to diagnose the genus: "abdomen ovate terminating in a joint, with waved black lines, two external almost meeting at the apex, two internal meeting before or near the middle." Much later Kaston (1978: 144) also noted hamata's triangular folium with "undulating margins." The genus is distinguished from its close relatives Ocrepeira and Cyclosa by the foliate dorsal pattern (Fig.  6 ) which is largely invariant from species to species (Petrunkevitch, 1925 , noted its "generic value"), as well as by the oval abdomen, which forms a shield shape in Ocrepeira and is often marked by tubercles in Cyclosa. In Acacesia the abdomen is an ovoid, rounded-off diamond shape often with "shoulder" humps and a small hump at the extreme anterior end (Figs. 6, 11, 14, 19, 25, 30) . The spinnerets are at the posterior end of the abdomen (Fig. 31) , as in Ocrepeira, but differing from Cyclosa where they lie in the center, beyond which extends a "tail."
Males of related genera have rows of macrosetae on the second tibia, as opposed to Acacesia's main enlarged spur (Fig. 3) . The embolus varies little within the genus, contrasted, for example, with Cyclosa, some species of which have extremely long emboli curving around the palpus. The paracymbium has evolved different ornamentation (P in Fig. 2 ; Figs. 8, 16, 21, 27, 33) , whereas in presumed sister genera it appears constant as a simple club-shaped attachment. (Within Acacesia at least, it proves useful as a determinant of species). The extended epigynal scape occurs also in Ocrepeira, but overlaps the base in Cyclosa. Whereas in Ocrepeira Psyche [VOI. 101 the scape may be twice the length of the base, reaching almost to the spinnerets, in Acacesia the scape is rarely much longer than the base (Figs. 4, 9, 12, 17, 23, 28) .
White spots on the venter appear constant only in A. villalobosi (Fig. 31) , where they are large enough to be visible without the aid of a microscope, and in A. yacuiensis. The other Acacesia species appear to have white stripes extending the length of the venter and surrounding a gray central patch.
Misplaced Acacesia.
Two single specimens do not fit into any of the species: one from La Paz, Bolivia (AMNH) may be a penultimate ready to molt, and one female from Alto Salim6es (MCN 8821) which remains puzzling. It may be a cornigera.
Epeira vegeta Keyserling, 1865: 819, pi (Fig. 17) ; in posterior view sclerotized median edges of lateral plates kidney-shaped with ridge or wrinkle at anterior end (Fig. 18) (2) Thorn-shaped projection of paracymbium hanging over distal lobe. Margin of proximal lobe concave (Fig. 21) (Fig. 33) ; southeastern Brazil (Map l ) ... villalobosi 4.
(1) Distal lobe of paracymbium longer than proximal lobe, both anteriorly directed (Fig. 16) Description. Female, from Nantahala Gorge, North Carolina, MCZ. Carapace yellow-brown. Clypeus white. Chelicerae light brownish yellow. Labium light yellow-white, endites light brownish yellow. Sternum light yellow-white. Coxae light yellow-brown; legs yellow-brown. Dorsum of abdomen light gray-brown, sides off-white, venter tan. PME 1.1 diameters of AME, LE 0.5 diameters. AME 2.2 diameters apart, 2.5 from LE. PME 1.0 diameters apart, 3.5 from LE. LE less than 1 diameter apart. Total length 5.4 mm. Carapace length 2.2 mm, width 1.9, height 1.4. First femur 3.9 mm, patella-tibia 4.4, metatarsus 3.2, tarsus 1.0. Length of first leg 12.5. Second patella-tibia 4.3 mm, third 1.8, fourth 3.0.
Male from Lago Calima, Depto. Valle, Colombia, 1,400 m elev., MCZ. Color as in female. PME 0.6 diameters of AME, LE 0.5 diameters. AME 2.0 diameters apart, 1.0 from LE. PME 2.0 diameters apart, 3.0 from LE. LE less than 1 diameter apart. Total length 4.3 mm. Carapace length 1.9 mm, width 1.8, height 1 . I . First femur 2.3 mm, patella-tibia 3.5, metatarsus 2.3, tarsus 0.5. Length of first leg 8.6. Second patella-tibia 2.2 mm, third 1.2, fourth 1.8.
Variation. Total length of ten females 5.3 to 8.6 mm, of ten males, 3.6 to 4.4.
Diagnosis. Specimens of A. hamata lack distinct white spots on the venter of the abdomen. The straight-line folium pattern (Fig. 6 ) is characteristic and differs from the more sinuous forms on the backs of A. cornigera, A. yacuiensis, and A. villalobosi. A. hamata's abdomen is smoothly oval, not with protruding "shoulders" above a constriction, as is common in A. cornigera and A. yacuiensis. Almost total absence of intraspecific variation in the paracymbium (Fig. 8) makes it a good character by which to identify males. It is the simplest form in the genus, with proximal and distal lobe of equal height, and with the proximal lobe forming a convex curve leading into the distal lobe. In the females the edges of the lateral plate of the epigynum overlap the median plate to form an hourglass shape (Fig. 5) .
Psyche [vo~. 101 Male, from Summit, Panama, MCZ. Color as in female. PME 0.9 diameters of AME, LE 0.5 diameters. AME 1.8 diameters apart, 1.4 from LE. PME 1.1 diameters apart, 2.5 from LE. LE less than 1 diameter apart. Total length 3.8 mm. Carapace length 1.8 mm, width 1.5, height 0.79. First femur 3.3 mm, patella-tibia 3.6, metatarsus 2.2, tarsus 0.66. First leg length overall 9.76. Second patella-tibia 2.5 mm, third 1.2, fourth 2.1.
Variation. Total length of ten females 5.4 to 9.0 mm, of ten males Diagnosis. A. cornigera vies with A. hamata as the most commonly collected species. A. hamata's folium possesses almost straight lines, compared to A. cornigera where they are markedly more sinuous (Fig. 11) . The broad distal lobe of the paracymbium is always longer than the proximal lobe, which varies regionally in length from nearly invisible to half the height of the distal lobe (Figs. 2, 16) . A. cornigera's scape is much longer relative to A. hamata's and has a lip on its posterior edge (Fig. 9) . The length of the scape also varies throughout the distribution of the species, ranging from one to one and one-half times the length of the base. The tines of the median apophysis (Fig. 15) Note. The species is named after the collecting locality of the type specimen. Since males and females were never collected together, separate descriptions of coloration have been maintained in case the two are members of different species.
Description. Female holotype. Carapace. Clypeus tan. Chelicerae light tan. Labium, endites, sternum tan. Legs tan. Shape of abdomen quite similar to that of A. cornigera with narrow "waist" opening into protruding "shoulders." Brown shoulder patches, folium with orange spots on either side of the dagger shape. Dorsal branching pattern accentuated by two additional parallel lines on either side of main center line. Folium and outside of two of the three specimens handsome oxidized-copper color but third specimen dull tan. (It is impossible to determine which of these color schemes is most close to live coloration). Spotted appearance with no solid patches of color (Fig. 19) . Sides gray-brown, venter graybrown, with no distinctive spots, unlike A. villalobosi. PME 0.7 diameters of AME, posterior LE 0.5 diameters, anterior LE 0.4 diameters. AME 1.3 diameters apart, 3.0 from LE. PME 1.4 diameters apart, 5.0 from LE. LE less than 1 diameter apart. Total length 7.9 mm. Carapace length 2.5 mm, width 2.2 , height 1.4. Carapace width behind posterior lateral eyes 1.1 mm. First femur 3.8 mm, patella-tibia 4.4, metatarsus 3.5, tarsus 1.4. First leg length overall 13.1. Second patella-tibia 5.1 mm, third 2.5, fourth 3.8.
Male paratype. Carapace yellow-brown. Clypeus light brown. Chelicerae light yellow-white. Labium light yellow-white, endites light yellow-white. Sternum light yellow-white. Coxae light yellow-white; legs light yellow-brown. Dorsum with dark gray-brown shoulder patches, off-white outside folium, light gray within, with parallel orange-brown dots surrounding the dagger which shades from gray to off-white. Branching pattern absent in the type, although the other specimens had visible branching. Sides light gray-brown. Venter light gray with two white ovoid patches onethird of the way up the venter on either side of spinnerets, as in A. villalobosi. PME 0.6 diameters of AME, anterior LE 0.4 diameters, posterior LE 0.3 diameters. AME 1.4 diameters apart, 1.3. from LE. PME 2.0 diameters apart, 2.2 from LE. LE less than 1 diameter apart. Total length 4.7 mm. Carapace length 2.3 mm, width 1.8, height 1.1. Carapace width behind posterior lateral eyes 0.83 mm. First femur 3.6 mm, patella-tibia 3.9, metatarsus 2.5, tarsus 0.76.
First leg length overall 10.76. Both second legs were broken off below the patella; third patella-tibia 1.3 mm, fourth 2.5 mm.
Variation. Total length of females 5.3 to 8.6 mm, males 4.3 to 4.7 mm.
Diagnosis. The distinct possibilty remains that the types belong to two different species, with mismatched male and female. The male closely resembles A. villalobosi, but its paracymbium helps differentiate it. The proximal lobe of the paracymbium (Fig. 21) is a protruding thorn-shape while that of A. villalobosi (Fig. 33) is continuous with, and an integral part of, the paracymbium. Furthermore, while both A. yacuiensis and A. villalobosi have one fork of the median apophysis of the palpus markedly longer than the other, A. yacuiensis notably possesses a third lobe (Fig. 20) . If the highly ornate dorsal pattern of the female (Fig. 19) is constant (there are very few specimens from which to make generalizations), then it should readily serve to distinguish A. yacuiensis from all the other species. It may be distinguished from A. cornigera by the additional parallel lines surrounding the branching pattern in the folium. The scape of the epigynum (Fig. 17) , which is shorter than the base, sets A. yacuiensis apart from the other species where the scape is at least as long as the base. Although the sclerotized edges of the lateral plates (Fig. 18 ) are similar to those of A. cornigera (Fig. lo) Anterior portion of abdomen terminating in a hump which is apex of the dagger. Dorsum with light gray shoulder patches, offwhite outside slightly sinuous folium, slightly darker within, and a parallel row of brown dots on either side of the dagger, which is straight-sided and terminates in a long point. Branching pattern as in the other species. Line extends from root to base of abdomen. Sides light gray. Venter with light gray stripe extending from book lungs to spinnerets, flanked by off-white patches. PME 1.0 diameters of AME, LE 0.6 diameters. AME 2.0 diameters apart, 1.8 from LE. PME 1.5 diameters apart, 2.8 from LE. LE less than 1 diameter apart. Total length 6.6 mm. Carapace length 2.5 mm, width 1.8, height 1.4. Carapace width behind posterior lateral eyes 0.9 mm. First femur 4.4 mm, patella-tibia 5.3, metatarsus 3.7, tarsus 1.2. First leg length overall 14.6. Second patella-tibia 4.3 mm, third 2.0, fourth 3.2.
Male paratype. Color as in female. PME 0.6 diameters of AME, posterior LE 0.5 diameters, anterior LE 0.4 diameters. AME 1.0 diameters apart, 0.8 from LE. PME 2.0 diameters apart, 4.0 from LE. LE less than 1 diameter apart. Total length 6.5 mm. Carapace length 2.5 mm, width 2.7. Both first legs were broken off and missing in this specimen. Second patella-tibia 3.2 mm, third 1.7, fourth 2.3.
Variation. Total length of females 5.9 to 8.8 mm, of males, 5.0 to 6.5.
Diagnosis. Dorsal pattern (Fig. 25 ) similar to A. yacuiensis or A. villalobosi. The epigynum seen from below (Fig. 23) is reminiscent of A. cornigera with elongate scape with slight lip, and underlying structures visible on either side of the scape. From beneath, the lateral plates of the epigynum are quite distinctive. The sclerites point outwards like reversed parentheses )( and resemble a Mickey Mouse hat which has big ears at the top (Fig. 24) . As in A. cornigera, the paracymbium is higher than wide. In this species, Psyche 1~0 1 . 101 folium, with several parallel orange spots, off-white outside wiggly-lined folium, black shoulder patches; sides dark gray, venter dark gray, with two oblong white patches on the venter three-quarters of the distance between epigynum and spinnerets, spaced on either side of spinnerets. PME 1 . l diameters of AME, LE 0.5 diameters. AME 1.4 diameters apart, 1.8 from LE. PME 2.1 diameters apart, 5.0 diameters from LE. LE less than 1 diameter apart. Total length 6.1 mm. Carapace length 2.2 mm, width 1.7, height 1.3. First femur 3.6 mm, patella-tibia 4.3, metatarsus 2.9, tarsus 1.2. First leg length overall 12.0. Second patella-tibia 3.7 mm, third patella-tibia 1.8, fourth 2.8. Note: first right leg was regenerating.
Male paratype from Brazil, Campo do Jordiio, Siio Paulo State, MZSP. Color as in female. Two orange-brown faint parallel lines lead from tip of dagger down to bottom of the folium, PME 0.8 diameters of AME, LE 0.4 diameters. AME 1.3 diameters apart, 1 .l from LE. PME 1.9 diameters apart, 3.0 diameters from LE. LE less than1 diameter apart. Total length 4.9 mm. Carapace length 2.2 mm, width 1.9, height 0.65. Carapace width behind posterior lateral eyes 0.8 mm. First femur 3.5 mm, patella-tibia 4.0, metatarsus 2.9, tarsus 0.94. First leg length overall 11-34. Second patellatibia 2.9, third 1.4 mm, fourth 2.3.
Variation. There are only six male specimens of this species known. Total length of ten females 4.3 to 6.1 mm, of the six males, 3.7 to 5.0.
Diagnosis. Acacesia villalobosi is most recognizable by the distinct oval patches on its venter (Fig. 311 , which occur in both male and female. While the dorsal pattern and shape of the abdomen are almost identical to that of A. cornigera, many specimens could be distinguished by the additional parallel lines within the folium (Fig. 30) . The female's distinctively wide, trapezoidal-shaped epigynum (Fig. 28) is an almost fail-proof character and its sclerites, shaped like commas on their sides (Fig. 29) , also differ sufficiently from A. harnata and A. cornigera for easy diagnosis. The males' palpi are notable both for the extreme length of the prongs of the median apophysis and for the shape of the paracymbium (Fig. 33) . The claw of the median apophysis is long such that a cursory glance gives the impression that there is only one projection, instead of two. Also notable is the line just beyond the tip of the embolus (Fig. 32) .
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